This paper investigates the effects of fiscal expenditure shock on exchange rate behavior and the role of asymmetric pricing-to-market in the New Open Economy Macroeconomics. The findings of this paper indicated that if discriminatory pricing behavior is considered, and when a country faced with a fiscal expenditure shock, exchange rate fluctuation in the short run would be wider than in the long run with overshooting of exchange rate. Further, the increase of government expenditure will push up exchange rates. If the firms in both countries take pricing based on home (foreign) currency, an enlargement of the size of the home country will cause lesser (wider) range of exchange rate fluctuation with the change in government expenditure. In addition, the greater the effect of the elasticity of substitution among the products and marginal utility of the real money demand will trigger lesser range of exchange rate fluctuation with the change in government expenditure.
Introduction
proposed the New Open Economy Macroeconomics (henceforth NOEM) to explore the effect and relation of monetary and fiscal policies on exchange rate dynamics. The findings indicated in a symmetrical two-country model, the lack of the factors for exchange rate fluctuation reinforcement and pass-through discouraged overshooting of exchange rate. As such, Obstfeld and Rogoff (1995) suggested in the Appendix to an essay specifically included the role of nontraded goods. They further discovered the possibility of the occurrence of overshooting. Devereux (1996, 2000) introduced the pricing-to-market (henceforth PTM) behavior for further exploring the relation between monetary policy and exchange rate behavior. The findings indicated that PTM reinforced the influence of monetary policy on exchange rate. Accordingly, the higher the degree of exchange rate fluctuation, the higher the possibility of the occurrence of exchange rate dynamics.
In the NOEM model, personal consumption behavior is the primary cause of exchange rate fluctuation. Yet, the interest of this paper is that in the NOEM model featuring PTM, if we assume consumption behavior includes the consumption behavior of the government, the result will be interesting. As such, the purpose of this paper is to find out the relation between fiscal expenditure, pricing-to-market and exchange rate behavior. To review previous related literature, Tervala (2008) has conducted an analysis on fiscal policy in the NOEM framework. Their result helps to prove that the marginal substitution rate between personal consumption and government consumption is the primary factor affecting fiscal expenditure on welfare effect. Monacelli and Perotti (2006) also studied the impacts of government expenditures shocks in a New Keynesian open-economy model and showed that an increase in public spending produces an ambiguous effect on real exchange rate. However the empirical work by Marialuz Moreno Badia and Alex Segura-Ubiergo (2014) suggests that the fiscal policy has a significant impact on the real exchange rate. But these studies overlooked a familiar topic-the discussion of price discrimination.
literatures lead us to know the vital role of PTM in the process of transaction. As such, this paper is an attempt to discuss the effect of the merger of PTM into fiscal expenditure. Devereux (1996, 2000) have marvelously elaborated the role of PTM in the adjustment process of exchange rate dynamics. Still, the assumption of the identical capacity of the firms in both countries in discriminatory pricing ratio cannot explicitly explain the effect on exchange rate if the firms of the two countries have different ratios in discriminatory pricing. Knetter (1993) has compared the PTM ratios of different countries, and discovered that the PTM ratio in Germany was 89%, in Japan was 79%, in the UK was 67%, and in USA was 45%. These indicated the asymmetry of PTM in contemporary international market. The research cannot be deemed successful if this phenomenon is not included in the analysis. As such, this paper is an attempt, based on NOEM in the analysis for revising the symmetric PTM proposed by Devereux (1996, 2000) , to find out the influence of government expenditures in the process of the adjustment of exchange rate dynamics.
The theoretical inference in this paper shows that the increase in government expenditure will push up the exchange rate. If the pricing behavior of the firms in both countries is congruent with the home currency, the enlargement of the size in the home country will trigger lesser fluctuation of the exchange rate with the change in government expenditure. When the pricing behavior of the firms in both countries is congruent with the foreign currency standard, the enlargement of the size in the home country will trigger wider fluctuation of the exchange rate with the change in government expenditure. As for the role of the elasticity of substitution of products and the elasticity of marginal utility of real money demand, we discovered that the stronger the effect of elasticity of the substitution of products and the elasticity of marginal utility of real money demand, the lesser the fluctuation of exchange rate with the change in government expenditure. In this paper, we also proved that if PTM is considered, exchange rate fluctuation in the short run is wider than in the long run with the change in government expenditure, and exchange rate overshooting takes place. This paper is consisted of 4 sections. In addition to the introduction, the theoretical model setting is proposed in section 2 while the effect of exchange rate fluctuation in the short run and in the long run with the government expenditure and the process of adjustment in exchange rate dynamics is discussed in section 3. Section 4 is the conclusion and recommendation.
The Model
This paper is presented under NOEM framework of Obstfeld and Rogoff (1995) in the analysis with the extension of a Betts and Devereux (1996) . The fundamental assumptions are: 1) There are only two countries in the world, the home country and foreign country.
2) The quantity of the trade goods in the home country distributed in interval [0, n] in continuum while the quantity of trade good in the foreign country distributed in [1, n] in continuum. This represents the size of home country is n and in the foreign country is 1-n.
3) Each agent is the consumer and the producer. The agent inputs its labor for production. Each agent can produce and consume one unit of heterogeneous trade good.
4) The representative agent is chasing for the maximization of lifetime utility and the agent can share the profit share with the firm.
5) The producers are monopolistic competitors and have the ability in pricing.
6) Commodity price is adherent and cannot changed in the short run, and may only be fully adjusted after certain period of time.
7) In the home country, ratio s of the firms is capable of pursuing discriminatory pricing (PTM) while ratio s  1 of the firms is incapable of pursuing discriminatory pricing and ratio * 1 s  of the firms is incapable of pursuing discriminatory pricing. The ratio of the firms capable of pursuing PTM is different, which is represented by * s s  .
Representative Individuals
Assuming all individuals have the same preference and the utility of the representative individuals is the function of consumption, real money balance and leisure. The utility function is shown below:
Where C is the consumption index, P M / is the real money balance, h is the total work hours,  is the elasticity of marginal utility of real money balance, and  and  represent the degree of importance of the www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 10; 2015 93 function of real money balance currency and leisure (Note 1).
In Eq.
(1), the consumption index of the representative individual is defined as the function of constant elasticity of substitution (CES) form, which is shown below:
is the consumption of particular product z by the consumers of the home country, and  represents the elasticity of substitution between two products. (Note 2)
As defined by Eq. (2), we could deduce that domestic price index ( P ) under PTM as:
Likewise, the foreign price index ( * P ) is:
In the above two equations, the symbols are defined as: ) (z p represents the price of home product From Eqs. (2) and (3), we could deduce that the consumption of particular product z of the representative consumers as: (Note 3)
, and represent the price of particular home product z denominated by home currency, the price of particular foreign PTM product z denominated by home currency, and the price of particular foreign PCP product z in denominated by home currency , respectively.
Likewise, the consumption of particular product by the foreign representative consumer is: Under budget constraints (Eq. (7)), the representative consumers will chase for maximization of utility (Eq. (1)) with the optimal first-order conditions as follow:
Where Eq. (8) 
Government
Assuming the government and the private sector have the same preference and the government expenditure function is also follow the form of CES, 
Firms
Assuming labor is the only factor of production, the production behavior of the firm is:
Eq. (14) is the production function of domestic firms, where ) (z y represents the production of product z by the firms and ) (z h is the labor employment of the firms while A represents the productivity shock of the home country and is a constant.
There are two types of firms. One is capable of pursuing PTM and set different prices in different markets. Another is incapable of pursuing PTM and set one price for products selling in the home country or in the foreign country. For the firms z pursuing PTM, we have:
is the quantity of PTM products of the home country selling domestically (pricing as ) (z p ); The function of profit for domestic firms pursuing PTM is:
 If we impute Eq. (5) to the above equation and to derive first-order-condition, the pricing level of the firms in maximization of profit is:
Eq. (15) explains that pricing of the firms under monopolistic competition is made based on wages with a markup.
The price index in the home country (Eq. (3)) and in the foreign country (Eq.(4)) can be simplified as:
Solve for Equilibrium
In this section, we derive the equilibrium solutions with flexible prices in the long-run and price rigidity in the short-run, respectively, and focus on the analysis in the issues of fiscal expenditure and PTM. In the long-run with flexible-prices, price can be adjusted freely and all variables reached steady state equilibrium. While in the short-run with sticky-price, price is rigid, the commodity prices cannot be adjusted immediately and will cause the dynamic adjustment of the economic system.
Equilibrium with Flexible Prices
Where price is freely adjustable, all markets can achieve equilibrium. At this time, the consumption level in the equilibrium could be represented by:
To substitute Eq. (15) into Eq.(11) and make use of Eq. (18), we could get the labor employment of the home country ( h ) as:
The equilibrium exchange rate in the long run can be obtained from Eqs. (8) and (10) From the above equation, we could see that: if price is freely adjustable, PTM will not affect consumption, labor input, and exchange rate level in the long run.
Equilibrium with Sticky Price
Under sticky-price equilibrium, price is rigid and cannot be adjusted. At this time, the condition of equilibrium in the money market is shown in Eqs. (8) and (10). And, output is determined by demand in the short run, as such, the conditions of equilibrium in the product market in the home country and in the foreign country are:
International Journal of Economics and Finance Vol. 7, No. 10; 2015 96 To substitute Eq. (13) into Eq. (7) in consideration of PTM behavior, we could come up with the constraints for the households in the home country and in the foreign country in the short run as specified below:
In the short run, due to price rigidity 0
). The price indices in the home country and in the foreign country after log-linearization (Eq. (3) and Eq. (4)) are:
From Eqs. (26) and (27), we could see that: The higher the ratio of foreign firms in pursuing PTM or the smaller the size of the foreign country, the lower the pass-through effect of exchange rate on the price in the home country. The higher the ratio of domestic firms in pursuing PTM or the smaller the size of the home country, the lower the pass-through effect of the exchange rate on the price in the foreign country. Indeed, if both the domestic and the foreign firms pursue PTM, no pass-through effect of the exchange rate at all.
To subtract Eq. (28) from Eq. (29), we could get:
From Eq. (28), we could see that the size of the country and the ratio of PTM will condition the effect of exchange rate on the relative prices of two countries. If we take two extreme examples with the trade goods of both countries were priced in home currency (which is 0  s ; 1 *  s ), as defined by Devereux et al. (2007) as the pricing behaviors of the firms in both countries are denominated in home currency standard system, the greater the enlargement of the size of the home country, the smaller the effect of exchange rate on the relative prices of the two countries. If the trade goods of the two countries are priced based on the foreign currency (which is 1 
, the pricing behaviors of the firms in the two countries are based on foreign currency standard system. At this point, the greater the enlargement of the size of the foreign country, the smaller the effect of exchange rate on the relative prices of the two countries.
Government Expenditure and Exchange Rate Behavior
Take the log-linearization of the money market equilibrium condition (Eq. (8) and Eq. (10)) and subtract from each other, we get:
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To substitute Eq. (28) into Eq. (29) and tidy up the two, we have:
Eq. (30) is the determination of exchange rate under the monetary analysis approach. This equation specifies that exchange rate is determined by the change in relative money supply and relative consumption between two countries, and subject to the influence of the size of the country and ratio of PTM.
The relative consumption item of the two countries ( * C C  ) as shown in Eq. (30) cannot fully present with the function of exogenous variables. As such, exchange rate level is not the final solution and we will not go further in the discussion. But, if we compare Eq. (30) and Eq. (21) after log-linearization, we could see that the exchange rate will exhibit overshooting adjustment, which implies that under the monetary shock, exchange rate fluctuation in the short run will be wider than the fluctuation in the long run (Note 5).
To subtract Eq. (24) from Eq. (25) with log-linearization, and imputes the result into Eqs. (5), (6), and (28), we could see the response of exchange rate in the short run as:
Eq. (31) back to the conclusion of Betts and Devereux (1996) .
In combining Eqs. (30) and (31), we get: (Note 6)
From Eq. (32), we could see that an increase of government spending will push up exchange rate. When the pricing behavior of the firms in both countries are denominated in home currency ( 0  s ; 1 *  s ), the greater the enlargement of the size of the home country, the lesser the fluctuation of exchange rate with the change in government spending. When the pricing behavior of the firms in both countries are denominated in foreign currency ( 1
, the greater the enlargement of the size of the home country, the wider the fluctuation of exchange rate with the change in government spending and because 1   , the higher the elasticity of substitution of products and the elasticity of the marginal utility of real money demand, the lesser the fluctuation of exchange rate with the change in government spending.
Conclusion and Recommendation
Literatures in the past have pointed out the role of PTM behavior of the process in which monetary policy affects exchange rate. Yet, they are confined to the discussion of symmetric PTM behavior and the impact of monetary shock, but cannot explain the effects of government spending while an economic system exists asymmetric discriminatory. For these reasons, suppose the change in each country's money supply are consistent, this paper attempts, based on the framework of NOEM, to extend the PTM model of Betts and Devereux (1996) into the setup of the fiscal expenditure and asymmetric PTM with the findings served as reference for the authorities in policy decision-making.
From the theoretical inference, this paper shows that when the country faces a fiscal expenditure shock, if takes discriminatory pricing, the exchange rate fluctuation in the short run will be stronger than in the long run and exchange rate will exhibit overshooting. Furthermore, an increase of government spending will push up the www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 10; 2015 98 exchange rate, if the firms in both countries are pricing in home currency, the greater the enlargement of the size of the home country, the lesser the fluctuation of exchange rate with the change in government spending; if the pricing behavior of the firms in both countries are denominated in foreign currency, the greater the enlargement of the size of the home country, the wider the fluctuation of exchange rate with the change in government spending. And, the higher the elasticity of substitution of products and the elasticity of the marginal utility of real money demand, the lesser the fluctuation of exchange rate with the change in government spending.
Finally, we would like to put forward that NOEM has highlighted its contribution to different topics in economics. However, as the theoretical foundation, NOEM shall be subject to the testing under various hypotheses to give specific inference. If we ease one of the hypotheses or equations, the results may be opposite from the initial conclusion. We feel these constraints in this paper.
